The objective was to evaluate the prevalence of dysmenorrhea and determine its effect on health-related quality of life (HRQoL) among a group of female university students. This cross-sectional study was conducted between 15 March and 15 April 2009 at Dumlupinar University, Kutahya, Health High School, Western Turkey. The study group included 623 female students. The severity of dysmenorrhea was determined with a 10-point visual analog scale. The Short Form-36 (SF-36) form was used to determinate HRQoL. Chi-square test, Student's t test, and logistic regression and variance analyses (ANOVA) were used for statistical analyses. The average age of the study group was 20.8 ± 1.8 years (range 17-30). Prevalence of dysmenorrhea was found to be 72.7% and was significantly higher in coffee consumers, females with menstrual bleeding duration ‡7 days, and those who had a positive family history of dysmenorrhea when compared to the others (P < 0.05, for each one). By multivariate analysis, coffee consumption (OR 2.084), menstrual bleeding duration ‡7 days (OR 1.590), and positive family history of dysmenorrhea (OR 3.043) were important risk factors for dysmenorrhea. Except for social functioning, roleemotional, and mental health domains, the SF-36 points received from the other domains were higher in females with dysmenorrhea (for each one P < 0.05). With the exception of the scores received from physical functioning and role-emotional domains, the scores received from the other domains of the SF-36 scale showed a decrease with increasing severity of dysmenorrhea (P < 0.05, for each one). Dysmenorrhea is a common health problem, having negative effects on the HRQoL among university female students.
Introduction
Dysmenorrhea may be categorized into two distinct types: primary and secondary. Primary dysmenorrhea is defined as painful menses in women with normal pelvic anatomy, usually beginning during adolescence (1) . Secondary dysmenorrhea is menstrual pain associated with underlying pathology, and its onset may be years after menarche. It can be caused by any of a dozen or so disorders such as endometriosis, pelvic inflammatory disease, intra-uterine devices, irregular cycles or infertility problems, ovarian cysts, adenomyosis, uterine myomas or polyps, intra-uterine adhesions, or cervical stenosis.
Dysmenorrhea is characterized by crampy pelvic pain beginning shortly before or at the onset of menses and lasting 1-3 days (2). Some 2-4 days before menstruation begins, prostaglandins proceed into the uterine muscle where they build up quickly at menstrual onset and act as smooth muscle contractors that aid in the expulsion of the endometrium (3) .
There is a wide variation in the estimate of dysmenorrhea from studies around the world reporting a range between 28% and 71.7% (4, 5) . In similar studies from Turkey, the prevalence of dysmenorrhea has been reported to be between 58.2% and 89.5% (6, 7) .
Studies on the prevalence of menstrual pain have shown that many factors are related to this disorder. These factors include a younger age, low body mass index (BMI), smoking, early menarche, prolonged or aberrant menstrual flow, perimenstrual somatic complaints, pelvic infections, previous sterilization, somatization, psychological disturbance, genetic influence, and a history of sexual assault influencing the prevalence and severity of dysmenorrhea (8, 9) .
Emotional and behavioral problems may exacerbate menstrual cycle problems and dysmenorrhea. For example, depression and/or anxiety symptoms are reported to have an impact on menstrual cycle function and dysmenorrhea. Due to the negative effects of dysmenorrhea on an individual's psychological status, health-related quality of life (HRQoL) may be disrupted among adolescent women (10) . Furthermore, dysmenorrhea is a common cause of sickness absenteeism from both classes and work by the female student community (11) .
The aim of this study was to evaluate the prevalence of dysmenorrhea and its effect on HRQoL among female students of a university situated in western Turkey.
Methods

Setting
Kutahya is a semi-rural province situated in the western part of Turkey, with a population of 565,884. The socio-economic level of the city is average compared with other cities of the country. There are significant disparities in the socio-economic characteristics of the quarters of the city. The city includes one university and has a cosmopolitan structure in terms of student population. The university where the study was conducted, Dumlupinar University, has 19 faculties and colleges with about 30,000 students.
Sampling
This cross-sectional study was conducted between 15 March 2009 and 15 April 2009 in the Health College giving education at the Dumlupinar University, a public university located in the west of Turkey. The number of the students studying in that college was 946, most of them (n = 664, 70.2%) girls. The study was performed on a total of 623 students who agreed to participate in the research. Of the 664 students, 41 were excluded from the survey due to: unwillingness to participate in the research (n = 9), and not being at classes at the time of the study (n = 32). The remaining 93.8% (623/664) women constituted the study group.
Procedures
All 623 students surveyed at school completed the questionnaires and inventories during a class period. After distributing the questionnaires to students at the school, they were informed of how the questionnaires were to be filled in and then were requested to make a choice applicable to themselves. The students completed questionnaires and inventories in the presence of a member of the research team. The data collected was self-reported by the students. All subjects (n = 623) were told that participation in the investigation was strictly voluntary, and that the data collected would not be used for anything except for this research study, and they were given the questionnaire and inventory to complete. The duration for completing the questionnaire and inventory was between 35 and 40 minutes per subject. The principal investigators met daily with the data collectors to ensure the quality of data collected.
Development of the questionnaires
The questionnaire, prepared with reference to previous studies in the literature (7, 12, 13) , included three parts. In the first part of the questionnaire, students were asked to state their socio-demographic and medical characteristics, and dysmenorrheal status and habits. The second part of the questionnaires included visual analogue scale (VAS) questions and multidimensional scoring system (MSS) ( Table I) to assess the severity of dysmenorrhea (14) (15) (16) , and the last part included the questions of the Outcomes Study Short Form-36 (SF-36) Health Survey Questionnaire to determine to HRQoL of the students. The VAS using a 10-cm line represented the continuum of the female student's opinion of the degree of pain. One extremity of the line represented 'unbearable pain', and the other extremity represented 'no pain at all'. The participants were asked to rate the degree of pain by making a mark on the line. The scores received from the scale were classified into mild dysmenorrhea if it was between 1-3 points, moderate between 4-7 points, and severe between 8-10 points (16). The MSS system was defined as mild, moderate, and severe based on pain and limited activities, as shown in Table I (14) . If an adolescent had pain in the abdominal, groin, and lumbar region on the day before the menstrual period and/or the first day of menstrual period, it was considered to be dysmenorrhea (13) .
If an adolescent experienced menstrual bleeding in equal intervals between 21 and 35 days, it was evaluated as regular menstruation (normal); if the menstruation interval was less than 21 days, it was considered to be short; if the menstruation interval was more than 35 days, it was considered to be long. Menstruation of less than 2 days was accepted as short, between 2 and 6 days as normal, and more than 6 days as long.
The SF-36 scale is the most widely used generic instrument for rating HRQoL. The validity and reliability of this instrument has been established for measuring HRQoL in large populations of both healthy and diseased individuals. The original questionnaire was developed by Ware and Sherbourne (17) , and reliability and validity studies for the Turkish version of SF-36 were performed by Kocyigit et al. (18) . It is a self-evaluation instrument consisting of 36 items which provide assessment in eight domains: physical functioning, social functioning, role limitations due to emotional problems (role-emotional), role limitations due to physical problems (role-physical), bodily pain, vitality, mental health, and general health perception. In our study, we used the Turkish version of SF-36, which showed good reliability and validity in the Turkish validation study (18) . The subjects gave appropriate answers for the questions in the SF-36 scale for their depression status during the last 4 weeks. Scores changed from 0 to 100 for each domain separately. The high scores obtained from the scale shows that the HRQoL increases in a positive way.
Following the completion of the questionnaires and inventory, the participants' body mass indexes (BMIs) were calculated by measuring their heights and weights. Each student's body weight was measured with domestic scales and height with a meter rule. Those who had a BMI of 18.0-24.9 kg/m 2 were classified as normal weight, adolescents with BMI values that corresponded to a BMI of 25.0-29.9 kg/m 2 were classified as overweight (preobese), adolescents with BMI values that corresponded to an adult BMI of ‡30.0 kg/m 2 were classified as obese, and adolescents with BMI values that corresponded to <18.0 kg/m 2 as underweight (19) .
In addition, those smoking at least one cigarette a day were evaluated as smokers, those consuming at least 30 g ethyl alcohol in a week as alcohol consumers, those consuming at least 4 glasses of tea in a day (75 cc Â 4) as those consuming tea, those consuming at least 3 cups of coffee in a day (150 cc Â 3) as those consuming coffee, those consuming at least a glass of cola in a day (200 cc Â 1) as those consuming cola, and those eating at least 2 bars of chocolate in a day (150 cc Â 3) as those consuming chocolate.
The presence of dysmenorrhea in an adolescent's mother or sister was accepted as a positive family history of dysmenorrhea. Those unemployed, housewife, and retired were considered to be not working. The student allowances were grouped as 'enough', 'medium', or 'insufficient' in the students' own statements. The statistical package for social sciences (SPSS) version 15.0 (Chicago, IL, USA) was used to enter and analyze the data on a personal computer. The statistical analysis was carried out using chi-square, Student's t test, backward stepwise logistic regression analysis, and one-way ANOVA test. A value of P < 0.05 was considered statistically significant.
Ethical approval
Permission for the study was obtained by making a petition prior to collecting data. This was achieved by contacting and receiving approval from the Director of the Institution of Eskisehir Osmangazi University. Participants completed an informed consent form in which they were assured of the confidentiality of their responses following which they provided informed verbal consent that participation was voluntary and anonymous. It was also stated that the participant' responses were unidentifiable. All students gave their informed consent prior to their inclusion in the study. 
Results
The average age of the participants was 20.8 ± 1.8 years (range 17-30 years). More than 45.4% of the students (n = 283) were in the age group of 20 and below. A total of 8.5% (n = 54) of the students were deprived of social health insurance, and 5.1% (n = 32) of students reported that their family income status was poor. The proportion of those whose family was of a nucleus type was 88.8% (n = 553). The students' prevalence of dysmenorrhea was found to be 72.7% (n = 453). In this study, there was no statistically significant difference between those with dysmenorrhea and those without (P > 0.05). More detailed sociodemographic characteristics of those with and without dysmenorrhea are shown in Table II. In the study group, the prevalence of smoking cigarettes was 10.3% (n = 64), with a 4.8% (n = 30) proportion of students consuming alcohol. The number of students who drank four or more cups of tea in a day was 399 (64.0%). Nearly one-third of the students (30.3%, n = 189) reported that they consumed at least three cups of coffee in a day; 401 students (64.4%) reported consuming at least one glass of cola a day, and 361 students (57.9%) reported consuming at least two bars of chocolate a day. The mean BMI of the students was 21.05 ± 2.6 kg/m 2 (min 14.84, max 37.46), and the prevalence of overweight/obesity was 6.4% (n = 40). Altogether 54 students (8.7%) reported having a chronic disease necessitating continuous medicine use. There was statistically no difference between habits and medical characteristics of students by status of dysmenorrhea, except for coffee consumption (P < 0.001). More detailed habits and medical characteristics of students by status of dysmenorrhea are given in Table III. The students' average menarche age was 13.38 ± 1.20, ranging from 10 to 18. Most students' menarche age was between 13 and 14 (63.2%). About 80% reported experiencing regular menstruation (79.8%).
The average menstrual cycle duration of the students in the study group was 28.73 ± 7.25 days (min 10, max 90), and many students' menstrual cycle duration was between 21 and 34 days (87.5%). Their average menstrual bleeding duration was 5.73 ± 1.34 days, ranging between 3 and 10. Most students' menstrual bleeding duration was less than 7 days (68.7%). Only 8.3% students reported using medicine regulating menstruation. About 50% of students (47.4%) reported having a family history of dysmenorrhea. No difference between menstrual characteristics and status of dysmenorrhea was revealed except for menstrual bleeding duration and family history. The distribution of students with and without dysmenorrhea according to a range of more detailed menstrual characteristics is given in Table IV . According to the bivariate analysis results, significant differences were revealed between the existence of dysmenorrhea and the students' consumption of coffee, having a 7-day or more menstrual bleeding duration, and positive family history of dysmenorrhea. Backward stepwise logistic regression analysis performed with the above variables, which showed significantly important findings, is given in Table V. According to this analysis, coffee consumption (OR 2.084), ‡7 days menstrual bleeding duration (OR 1.590), and family history (OR 3.043) were significantly important risk factors for dysmenorrhea.
There was no difference between the average scores that students with and without dysmenorrhea received from HRQoL scale, with the exception of the domains of physical functioning (P < 0.05), rolephysical (P < 0.05), bodily pain (P < 0.001), general health perception (P < 0.05), and vitality (P < 0.05). In those with dysmenorrhea the scores received from all the domains of HRQoL were lower. More detailed data received from SF-36 domains by status of dysmenorrhea are given in Table VI .
The average scores that students received from the SF-36 scale by severity of dysmenorrhea are given in Table VII . The distribution of the severity of dysmenorrhea cases was as follows: mild 33.8% (n = 153), moderate 42.4% (n = 192), and severe 23.8% (n = 108).
Discussion
The present study found a high prevalence of dysmenorrhea (72.7%) reported among female students; this figure is consistent with previous studies reporting rates between 28% and 89.5% (4-7). Similarly, previous studies conducted in Turkey indicated that the prevalence of dysmenorrhea among the same age group of women ranged between 23.4% and 89.5% (20) (21) (22) . A reason for the variation in these estimates may be the use of selected groups of women, and the absence of a universally accepted method of defining dysmenorrhea, which was probably as greatly responsible for the disparity as the methods of collecting data, the study definitions of dysmenorrhea and pain, and the study populations themselves (23) .
In this survey, approximately two-thirds of the women (66.2%) described their dysmenorrhea as severe and moderate, in line with the study by Burnett et al. (4) . This indicates that dysmenorrhea is still an important public health problem and that these female students in rural areas experience severe or moderate dysmenorrhea, which may have a negative effect on HRQoL, social environment, work, and psychological status.
Many studies determined that the prevalence of dysmenorrhea showed a decrease with increasing age, indicating that primary dysmenorrhea peaks in late adolescence and the early 20s and the incidence falls with increasing age (4, 13, 24) . However, this study did not find any connection between age groups and the prevalence of dysmenorrhea (P > 0.05). This is probably because the students in the study group may not be in a higher range of years.
Epidemiological studies (25) have shown a link between dysmenorrhea and several environmental risk factors, including current cigarette smoking. However, this study did not find any relationship between cigarette use and dysmenorrhea (P > 0.05). One explanation for this could be that in this study we did not ask the dose of cigarettes used and the period of smoking, in line with another study from Turkey (24) . By both univariate and multivariate analyses, coffee consumption was an important risk factor for dysmenorrhea, in line with some researchers' studies (26) , and similarly menstrual bleeding duration of 7 days and over was an important risk factor for dysmenorrhea. This finding is compatible with the result showing that the risk of dysmenorrhea is higher in women with long menstrual flows (27) .
According to the bivariate and multivariate analysis, those with family history of dysmenorrhea had a significantly higher prevalence of dysmenorrhea, a finding which is consistent with some studies (7) . This result indicates that a family history of dysmenorrhea seems to be an important characteristic for women with dysmenorrhea. As an explanation for this, some researchers have reported that daughters of mothers who have menstrual complaints also experienced menstrual discomfort, and that the reason for this could be related with behavior that is learned from the mother (7, 10) . The fact that family history was shown to be a risk factor for dysmenorrhea may be related to the risk for related conditions such as endometriosis, which has already been shown to have a familial pattern (13) .
In this study, the scores received from many of the SF-36 domains (physical functioning, role-physical, bodily pain, general health perception, and vitality) were significantly lower in students with dysmenorrhea. An explanation for why only some but not all of the parameters are affected could be that since dysmenorrhea is an important illness that primarily affects physical health, domains of the SF-36 related to physical health could only be affected. Social and psychological parameters such as social functioning, role-emotional, and mental health could not be affected due to this fact. In addition, with the increasing severity of dysmenorrhea, the average scores received from all the domains of SF-36 showed decrease, consistent with the study by Barnard et al. (28) , indicating that women with dysmenorrhea and the other menstrual symptoms had lower HRQoL values.
The prevalence of dysmenorrhea among female students was relatively high throughout our study, reaching almost three-quarters (72.7%), and HRQoL showed a decrease in the presence of dysmenorrhea and with the increase in the severity of dysmenorrhea.
We are well aware of the limitations of the present study. Firstly, it was performed in a single district, and in a single university, therefore the sample may not be representative of all Turkish female university students. In other words, its comparability with community-based studies is weak, because the mean age of the female students in the study group was rather low compared to that of the general population. In addition, when taking into consideration that dysmenorrhea decreases with increasing age, its being done with a determined age group hinders its applicability to all women. Secondly, a further limitation is that this study was a cross-sectional study, thus precluding inferences of causality among variables. The last limitation is that the nature of self-reporting may have resulted in underreporting of the conditions.
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